Nanoparticulate delivery system of a tyrphostin for the treatment of restenosis.
Restenosis, the principal complication of percutaneous transluminal coronary angioplasty is responsible for the 35-40% long-term failure rate following coronary revascularization. The neointimal formation, a morphological substrate of restenosis, is dependent on smooth muscle cells (SMC) proliferation and migration. Signal transduction through the platelet-derived growth factor (PDGF)/PDGF receptors system is involved in the process of post-angioplasty restenosis. The unsuccessful attempts to control restenosis by systemic pharmacological interventions have prompted many researchers to look for more promising therapeutic approaches such as local drug delivery. Tyrphostins are low molecular weight inhibitors of protein tyrosine kinases. We assessed the release kinetics and in vivo effects of nanoparticles containing PDGF-Receptor beta (PDGFRbeta) tyrphostin inhibitor, AG-1295. AG-1295-loaded poly(DL-lactide) (PLA) nanoparticles were prepared by spontaneous emulsification/solvent displacement technique. In vitro release rate and the impact of drug/polymer ratio on the nanoparticle size were determined. The degree of tyrosine phosphorylation was assessed by Western blot with phosphotyrosine-specific antibody in rat SMC extracts. Several bands characteristic of PDGF BB-stimulated SMC disappeared or weakened following tyrphostin treatment. Local intraluminal delivery of AG-1295-loaded PLA nanoparticles to the injured rat carotid artery had no effect on proliferative activity in medial and neointimal compartments of angioplastisized arteries, indicating a primary antimigration effect of AG-1295 on medial SMC.